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ABSTRACT 



The present invention discloses a method for processing a location 
information request in a location service, a request end sends a location 

5 information request to a target UE, a GMLC receives the location information 
request, the method comprising: GMLC A sends a location information request 
containing a processing indication to a GMLC B; after the GMLC B receiving 
the location information request, the location information request receiver 
determining whether to perform synchronous processing or asynchronous 

10 processing for the location information request according to type of the 
processing indication, and then implementing corresponding processing for the 
location information request. The GMLC B sends a location information request 
containing a processing indication to a GMLC C, the processing indication is 
determined by the principles set by GMLC B. This method is capable of 

15 effectively saving system resource of a LCS system, avoiding resource waste at 
a Lr interface and increasing processing performance of a location service. 
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Figure of Abstract 
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CLAIMS 

1» A method for processing a location information request in a location 
service, a request end sends a location information request to a target UE, a 
GMLC receives the location information request, the method comprising: : 
5 A> a GMLC initiator sends a location information request containing a 

processing indication to a GMLC receiver; 

B^ after the GMLC receiver receiving the location information request, 
determining whether to perform synchronous processing or asynchronous 
processing for the location information request according to type of the 
10 processing indication, and then implementing corresponding processing for the 
location information request. 

2. The method according to claim 1 , wherein, under the condition that the 
GMLC receiver, in step B, determines to perform synchronous processing for the 
location information request according to type of the processing indication, the 

15 step of implementing corresponding processing for the location information 
request in step B comprises: after a LCS system locates the target UE, the 
GMLC receiver sending a location information response containing locating 
result of the target UE to the location information request initiator. 

3. The method according to claim 1, wherein, 

20 under the condition that the GMLC receiver, in step B, determines to 

perform asynchronous processing for the location information request according 
to type of the processing indication, step B comprises: 

Bl. the location information request receiver sending a location service 
response to the GMLC initiator, and releasing the connection resource between 
25 itself and the location information request initiator; 

B2. after receiving the location service response, the GMLC initiator 
releasing the connection resource between itself and the GMLC receiver; and 

B3. after a LCS system locates the target UE, the GMLC receiver 
reestablishing the connection between itself and GMLC initiator, and then 
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sending a LCS service result containing locating result of the target UE to t 
GMLC initiator. 

4. The method according to claim 1, wherein the type of the processing 
indication is determined according to type of a processing indication contained 

5 in a location information request received by the GMLC initiator. 

5. The method according to claim 1, wherein the type of the processing 
indication is determined according to a parameter of quality of service contained 
in a location information request received by the GMLC initiator „ 

6. The method according to claim 1, wherein the type of the processing 
10 indication is determined according to address type of the GMLC receive. 

7. The method according to claim 1, wherein the GMLC initiator is a LCS 
client, while the GMLC receiver is an R-GMLC. 

8. The method according to claim 1, wherein the GMLC initiator is an 
R-GMLC, while the GMLC receiver is an H-GMLC. 

15 9. The method according to claim 1, the method further comprising: after 

receiving the location information request, the GMLC receiver sends a location 
information request containing a processing indication to a third GMLC. 

10. The method according to claim 9, wherein the GMLC initiator is an 
R-GMLC. the GMLC receiver is an H-GMLC, the third GMLC is an V-GMLC 

20 
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Specification 

Method for Processing Location Information Request in Location Service 
Field of the Technology 

5 The present invention relates to locating technique, more particularly to a 

method for processing a location information request in a location service. 

Background of the Invention 

A Location Service (LCS) in a mobile communication network is to acquire 
location information of a target User Equipment (UE) by means of locating technique, 

10 where the target UE refers to a positioned user equipment terminal in a mobile 
communication network, and the location information can be geological 
latitude/longitude information or location information of local streets. The location 
information acquired by a LCS system can be provided for the target UE for 
self-locating; or provided for the communication system itself for region charging or 

15 operation maintenance; or provided for other client application terminals requesting for 
location information of the target UE, such as an organization or an individual, for 
value-added service. Therefore, location services are of wide application in terms of 
emergency succor, vehicle guidance and intelligent traffic system, working schedule and 
team management, mobile yellow page inquiry, network performance enhancement and 

20 other aspects. In the 3rd Generation Partnership Project (3GPP), LCS specification as 
well as function model, structure, status description, message flow and other aspects of 
the whole LCS system is all described. 

Figure 1 is a schematic diagram illustrating logic structure of a LCS network, as 
shown in figure 1, in terms of function logic, functional logic entities for implementing a 

25 location service comprises a request end 101, a network with LCS system 106 and a 
target UE 107. The network with LCS system 106 comprises a Gateway Mobile Location 
Center (GMLC) 102, a user data storage server (HLR/HSS) 103, a Central Network (CN) 
104 and a Radio Access Network (RAN) 105. Request end 101 comprises a requester and 
a LCS client. The LCS client refers to a software entity or a hardware entity that is used 

30 for obtaining location information of one or more target UE 107 and is interfaced with 
the network with LCS system 106. The requester refers to a request application client 
end requesting for location information of target UE 107, such as an organization or an 
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individual, and is an initiator of a location request. The LCS client end can also be a 
requester at the same time. GMLC 102 provides a standard LCS interface for 
information intercommunication between the request end and the network with LCS 
system 106, checks privacy for request end 101 as well as for the location information 
5 request sent by request end 101. If both the privacy checks are passed, GMLC 102 will 
send a request for locating target UE 107 to CN 104. CN 104 cooperates with RAN 105 
to locate target UE 107 and returns locating result of target UE 107 to GMLC 102. 
Finally, GMLC 102 sends locating result of target UE 107 to request end 101. GMLC 
102 may further comprise a Requesting GMLC (R-GMLC) 108, a Home GMLC 

10 (H-GMLC) 109 and a Visited GMLC (V-GMLC) 110. R-GMLC 108 is a GMLC located 
in the network with LCS system 106 and used for receiving a location information 
request for target UE 107 from request end 101. H-GMLC 109 is a GMLC located in the 
network with LCS system 106 to which target UE 107 is affiliated. V-GMLC 110 is a 
GMLC located in the network with LCS system 106 which target UE 107 is currently 

15 visiting, namely is a GMLC of the network with LCS system 106 that target UE 107 is 
currently located. R-GMLC 108, H-GMLC 109 and V-GMLC 110 can be either 
integrated in one physical entity or disposed in different entities. R-GMLC 108 and 
H-GMLC 109 are connected through an Lr interface and so are H-GMLC 109 and 
V-GMLC 110. Request end 101 and R-GMLC 108 are connected through an Le 

20 interface. HLR/HSS 103 is used for storing user data and providing relevant 
information of user equipment for logic entities of other networks, such as address 
information of H-GMLC 109, V-GMLC 110 and CN 104 corresponding to the user. CN 
104 receives and processes the location request for target UE 107 from GMLC 102, 
cooperates with RAN 105 to locate target UE 107 and returns locating result of target 

25 UE 107 to GMLC 102. 

At present, location information requests for a target UE from a request end are 
divided into two categories in the 3GPP LCS specification: immediate location 
information requests and delay location information requests. The processing to 
immediate location information requests is to locate target UE immediately after a LCS 

30 system receives a location information request for a target UE from a request end and to 
return locating result of the target UE to the request end right away. The processing for 
delay location information requests is to provide locating result of the target UE by the 
LCS system at a future time point or at the occurrence of a certain event. 

Figure 2 is a flowchart illustrating the processing of a request end initiating a 

35 location information request defined in the 3GPP LCS specification, as shown in figure 
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2, the processing of a request end initiating a location information request for a target 
UE comprises the following steps: 

Steps 201-205: the request end sends a LCS Service Request to an R-GMLC, 
requesting the LCS system to provide location information of the target UE. After 
5 receiving the LCS Service Request, the R-GMLC transmits Send Routing Information 
for LCS to the HLR/HSS, requesting the HLR/HSS to provide address of the H-GMLC. 
After receiving the Send Routing Information for LCS, the HLR/HSS transmits Send 
Routing Information for LCS ACK to the R-GMLC and returns address information of 
the H-GMLC. After receiving the Send Routing Information for LCS ACK, the 

10 R-GMLC sends LCS Service Request to the H-GMLC, requesting for location 
information of the target UE. After receiving the LCS Service Request, the H-GMLC 
checks privacy for the R-GMLC as well as for the transmitted LCS Service Request, if 
both privacy checks are passed, step 206 will be executed; otherwise, the H-GMLC will 
send an error response to the R-GMLC. 

15 Steps 206-209: the H-GMLC sends Send Routing Information for LCS to the 

HLR/HSS, requesting HLR/HSS to provide addresses of a V-GMLC and that of a CN. 
After receiving the Send Routing Information for LCS, the HLR/HSS transmits Send 
Routing Information for LCS ACK to the H-GMLC and returns address information of 
the V-GMLC and that of the CN. After receiving the Send Routing Information for LCS 

20 ACK, the H-GMLC sends LCS Service Request to the V-GMLC, requesting for location 
information of the target UE. After receiving the LCS Service Request, the V-GMLC 
cooperates with the CN and the RAN to locate the target UE. 

Steps 210-211: after finishing locating for the target UE, the V-GMLC sends LCS 
Service Response to the H-GMLC and returns the locating result of the target UE. After 

25 receiving the LCS Service Response, the H-GMLC checks privacy for the location 
information of the target UE returned by the R-GMLC when necessary, if the privacy 
check is passed, step 212 will be executed; otherwise, the H-GMLC will send an error 
response to the R-GMLC. 

Steps 212-213: the H-GMLC sends LCS Service Response to the R-GMLC, 

30 returning the locating result of the target UE. After receiving the LCS Service Response, 
the R-GMLC can transform the returned locating result of the target UE when 
necessary, for example, transform latitude/longitude information into local geographical 
information. The R-GMLC sends LCS Service Response to the request end, returning 
the final transformed locating result of the target UE to the request end. 

35 The above description is just a basic procedure of a request end requesting a LCS 
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system to provide location information of a target UE. It is defined in the 3GPP LCS 
specification that LCS Service Request sent to the R-GMLC from the request end can 
further contain a processing indication which may be a synchronous processing 
indication or an asynchronous processing indication, the R-GMLC processes the 
5 received LCS Service Request according to type of the processing indication. In the case 
of a synchronous processing indication, the R-GMLC performs synchronous processing 
for the received LCS Service Request. In contrast, in the case of an asynchronous 
processing indication, the R-GMLC performs asynchronous processing for the received 
LCS Service Request. Synchronous processing manner and asynchronous processing 

10 manner of the R-GMLC for LCS Service Request will be described in detail hereinafter. 

Figure 3 is a flowchart illustrating a synchronous processing for a location 
information request between a request end and an R-GMLC, as shown in figure 3, the 
implementation procedure of the synchronous processing comprises the following steps: 
Steps 301~302: the request end sends a LCS Service Request containing a 

15 synchronous processing indication to the R-GMLC, the R-GMLC performs synchronous 
processing for the received LCS Service Request according to the synchronous 
processing indication and forwards this LCS Service Request to the H-GMLC. The 
H-GMLC checks privacy for this LCS Service Request, if the privacy check is passed, 
the H-GMLC forwards this LCS Service Request to the V-GMLC. After receiving the 

20 LCS Service Request, the V-GMLC cooperates with the CN and the RAN to locate the 
target UE. The V-GMLC returns a LCS Service Response containing locating result of 
the target UE to the H-GMLC, the H-GMLC forwards the LCS Service Response 
containing locating result of the target UE to the R-GMLC, and finally the R-GMLC 
returns the LCS Service Response containing locating result of the target UE to the 

25 request end. 

If the V-GMLC succeeds in cooperating with the CN and the RAN to locate the 
target UE, the LCS Service Response will contain locating result of the target UE. In 
contrast, if the V-GMLC fails to cooperate with the CN and the RAN to locate the target 
UE, the LCS Service Response will contain a reason for the unsuccessful locating. 
30 Figure 4 is a flowchart illustrating an asynchronous processing for a location 

information request between a request end and an R-GMLC, as shown in figure 4, 
implementation procedure of the asynchronous processing comprises the following 
steps: 

Steps 401-402: the request end sends a LCS Service Request containing an 
35 asynchronous processing indication to the R-GMLC, the R-GMLC performs 
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asynchronous processing for the received LCS Service Request according to the 
asynchronous processing indication. The R-GMLC sends a LCS Service Response to the 
request end firstly, notifying the request end that the LCS Service Request for the target 
UE from the request end has been accepted and then releases the connection resource 
5 between the R-GMLC and the request end. After receiving the LCS Service Response, 
the request end releases the connection resource between the R-GMLC and itself. Then, 
the R-GMLC sends a LCS Service Request to the H-GMLC which forwards this LCS 
Service Request to the V-GMLC after the request end passes the privacy check which is 
performed by the H-GMLC. After receiving the LCS Service Request, the V-GMLC 

10 cooperates with the CN and the RAN to locate the target UE. 

Step 403: after cooperating with the CN and the RAN to locate the target UE, the 
V-GMLC returns a LCS Service Response containing locating result of the target UE to 
the H-GMLC which then forwards the LCS Service Response containing locating result 
of the target UE to the R-GMLC. The R-GMLC reestablishes the connection between 

15 itself and the request end after receiving the LCS Service Response and returns a 
Location Information message containing locating result of the target UE to the request 
end. 

If the V-GMLC succeeds in cooperating with the CN and the RAN to locate the 
target UE, the Location Information will contain locating result of the target UE. In 
20 contrast, if the V-GMLC fails to cooperate with the CN and the RAN to locate the target 
UE, the Location Information will contain a reason for the unsuccessful locating. 

The above-mentioned processing indication can be determined according to type of 
the location information request for the target UE from the request end. For example, if 
the request end initiates an immediate location information request for the target UE, 
25 the request end will send a LCS Service Request containing a synchronous processing 
indication to the R-GMLC. In contrast, if the request end initiates a delay location 
information request for the target UE, the request end will send a LCS Service Request 
containing an asynchronous processing indication to the R-GMLC. 

The above-noted LCS Service Request is an example of the location information 
30 request. 

At present, in the LCS specification of 3GPP, a mechanism is defined at the Le 
interface between the R-GMLC and the request end as whether to perform synchronous 
processing or asynchronous processing for a location information request, while the Lr 
interface between the R-GMLC and the H-GMLC or that between the H-GMLC and the 
35 V-GMLC can only support synchronous processing for a location information request 
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and cannot support asynchronous processing for a location information request. In this 
way, only after the V-GMLC has cooperated with the CN and the RAN to locate the 
target UE and returned a LCS Service Request containing locating result of the target 
UE to the H-GMLC, the connection resource between the V-GMLC and the H-GMLC 
5 can be released. At the same time, only after the H-GMLC has returned a LCS Service 
Request containing locating result of the target UE to the R-GMLC, the connection 
resource between the H-GMLC and the V-GMLC can be released. Due to difference of 
locating techniques and difference of locating precision required by a request end, a 
long time period may be needed when the V-GMLC cooperates with the CN and the 

10 RAN to locate the target UE. In such a case, since only synchronous processing is 
available among the R-GMLC, the H-GMLC and the V-GMLC, the connection resource 
between the R-GMLC and the H-GMLC as well as that between the H-GMLC and the 
V-GMLC cannot be released until locating for the target UE has been finished, leading 
to resource waste at Lr interface. Besides, if there is a long distance between the 

15 R-GMLC and the H-GMLC as well as between the H-GMLC and the V-GMLC, there 
will be a delay during message interaction procedure, the H-GMLC will wait a long time 
for V-GMLC response and the R-GMLC will wait a long time for H-GMLC response. In 
such a case, connection resource between the V-GMLC and the H-GMLC as well as that 
between the H-GMLC and the R-GMLC occupies a long time, wasting the connection 

20 resource between the V-GMLC and the H-GMLC as well as that between the H-GMLC 
and the R-GMLC, leading to resource waste at Lr interface. 

Summary of the Invention 

In view of this, an object of the present invention is to provide a method for 
processing a location information request in a location service, so as to 
25 effectively save system resource of a LCS system and increase processing 
performance of a location service. 

To achieve the above object, A method for processing a location information 
request in a location service, a request end sends a location information request 
to a target UE, a GMLC receives the location information request, the method 
30 comprising: : 

A> a GMLC initiator sends a location information request containing a 
processing indication to a GMLC receiver; 

6 
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B^ after the GMLC receiver receiving the location information request, 
determining whether to perform synchronous processing or asynchronous 
processing for the location information request according to type of the 
processing indication, and then implementing corresponding processing for the 
5 location information request. 

wherein, under the condition that the GMLC receiver, in step B, determines 
to perform synchronous processing for the location information request 
according to type of the processing indication, the step of implementing 
corresponding processing for the location information request in step B 
10 comprises: after a LCS system locates the target UE, the GMLC receiver sending 
a location information response containing locating result of the target UE to the 
location information request initiator. 

under the condition that the GMLC receiver, in step B, determines to 
perform asynchronous processing for the location information request according 
15 to type of the processing indication, step B comprises: 

Bl. the location information request receiver sending a location service 
response to the GMLC initiator, and releasing the connection resource between 
itself and the location information request initiator; 

B2. after receiving the location service response, the GMLC initiator 
20 releasing the connection resource between itself and the GMLC receiver; and 

B3. after a LCS system locates the target UE, the GMLC receiver 
reestablishing the connection between itself and GMLC initiator, and then 
sending a LCS service result containing locating result of the target UE to t 
GMLC initiator. 

25 wherein the type of the processing indication is determined according to 

type of a processing indication contained in a location information request 
received by the GMLC initiator. 

wherein the type of the processing indication is determined according to a parameter of quality of service 
contained in a location information request received by the GMLC initiator 0 

30 wherein the type of the processing indication is determined according to 
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address type of the GMLC receive. 

wherein the GMLC initiator is a LCS client, while the GMLC receiver is an 
R-GMLC. 

wherein the GMLC initiator is an R-GMLC, while the GMLC receiver is an 
5 H-GMLC. 

the method further comprising: after receiving the location information 
request, the GMLC receiver sends a location information request containing a 
processing indication to a third GMLC. 

wherein the GMLC initiator is an R-GMLC. the GMLC receiver is an 

10 H-GMLC, the third GMLC is an V-GMLC 

According to this method provided in the present invention, a location 
information request initiator can adopt different processing manners for a 
location information request according to different situations, so that a location 
information request receiver can implement corresponding processing for the 

15 connection resource between itself and the location information request initiator 
according to the location information request processing manner determined by 
the location information request initiator. When asynchronous processing 
manner is adopted, system resource of the LCS system can be saved, avoiding 
resource waste at Lr interface and increasing processing performance of a 

20 location service. 

Brief Description of the Drawings 

Figure 1 is a schematic diagram illustrating logic structure of a LCS 
network. 

Figure 2 is a flowchart illustrating processing of a request end initiating a 
25 location information request in 3GPP LCS specification. 

Figure 3 is a flowchart illustrating synchronous processing for location 
information request between a request end and an R-GMLC. 

Figure 4 is a flowchart illustrating asynchronous processing for location 
information request between a request end and an R-GMLC. 
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Figure 5 is a flowchart illustrating synchronous processing for location 
information request between an R-GMLC and an H-GMLC. 

Figure 6 is a flowchart illustrating asynchronous processing for location 
information request between an R-GMLC and an H-GMLC . 
5 Figure 7 is a flowchart illustrating synchronous processing for location 

information request between an H-GMLC and a V-GMLC. 

Figure 8 is a flowchart illustrating asynchronous processing for location 
information request between an H-GMLC and a V-GMLC. 

Detailed Description of the Invention 

10 The present invention will be described in detail hereinafter with reference 

to the accompanying drawings. 

In the present invention, a location information request initiator can adopt 
different processing manners for a location information request according to 
different situations, so that a location information request receiver can 

15 implement corresponding processing for connection resource between itself and 
the location information request initiator, based on the location information 
request processing manner determined by the location information request 
initiator. In this way, when asynchronous processing manner is adopted for a 
location information request, system resource of a LCS system can be effectively 

20 saved. For example, by adding a mechanism for judging whether to perform 
synchronous processing or asynchronous processing for a location information 
request at Lr interface between an H-GMLC and an R-GMLC as well as that 
between a V-GMLC and an H-GMLC, the R-GMLC and the H-GMLC can adopt 
different processing manners for a location information request according to 

25 different situations, so as to save connection resource between the H-GMLC and 
the R-GMLC as well as that between the V-GMLC and the H-GMLC greatly in 
the case of asynchronous processing manner, avoiding resource waste at Lr 
interface and increasing processing performance of the LCS system. 

When sending a LCS Service Request to an H-GMLC, according to 

9 
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principles set by itself, an R-GMLC determines whether to adopt synchronous 
processing procedure or asynchronous processing procedure for interaction 
between the R-GMLC and the H-GMLC. The LCS Service Request sent to the 
H-GMLC contains a processing indication indicating whether to perform 
5 synchronous processing or asynchronous processing for the LCS Service 
Request, and the H-GMLC processes the received LCS Service Request 
according to type of the processing indication. In the case of a synchronous 
processing indication, the H-GMLC will implement a synchronous processing 
for the received LCS Service Request. In contrast, in the case of an 

10 asynchronous processing indication, the H-GMLC will implement an 
asynchronous processing for the received LCS Service Request. And then, the 
H-GMLC determines the type of the processing indication which is to be 
contained in the LCS Service Request sent to the V-GMLC according to 
principles set by itself. 

15 Synchronous processing and asynchronous processing for the LCS Service 

Request between an H-GMLC and an R-GMLC as well as that between a 
V-GMLC and an H-GMLC will be respectively described hereinafter. 

Figure 5 is a flowchart illustrating synchronous processing for a location 
information request between an R-GMLC and an H-GMLC, as shown in figure 5, 

20 the implementation procedure of the synchronous processing for a location 
information request between an R-GMLC and an H-GMLC comprises the 
following steps: 

Steps 501-502: the R-GMLC sends a LCS Service Request containing a 
synchronous processing indication to the H-GMLC, and then the H-GMLC 

25 implements synchronous processing for the received LCS Service Request 
according to the synchronous processing indication, checks privacy for the 
received LCS Service Request. If the privacy check is passed, the H-GMLC 
forwards this LCS Service Request to the V-GMLC, the LCS Service Request 
containing a processing indication that is set according to the principle of the 

30 H-GMLC system and is used to indicate the V-GMLC whether to perform 

10 
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synchronous processing or asynchronous processing for this LCS Service 
Request. In contrast, if the privacy check is failed, the H-GMLC will reject the 
location information request for the target UE from the request end. After 
receiving the LCS Service Request, the V-GMLC processes the received LCS 
5 Service Request according to the type of the processing indication. In the case of 
a synchronous processing indication, the V-GMLC performs synchronous 
processing shown in figure 7 for the received LCS Service Request. In the case 
of an asynchronous processing indication, the V-GMLC performs asynchronous 
processing shown in figure 8 for the received LCS Service Request. 
10 Figure 6 is a flowchart illustrating asynchronous processing for a location 

information request between the R-GMLC and the H-GMLC, as shown in figure 
6, the implementation procedure of asynchronous processing for a location 
information request between the R-GMLC and the H-GMLC comprises the 
following steps: 

15 Steps 601-602: the R-GMLC sends a LCS Service Request containing an 

asynchronous processing indication to the H-GMLC. The H-GMLC implements 
asynchronous processing for the received LCS Service Request according to the 
asynchronous processing indication, sends a LCS Service Response to the 
R-GMLC, notifies the R-GMLC that the LCS Service Request has been received 

20 and releases the connection resource between itself and the R-GMLC. Then, the 
H-GMLC checks privacy for this LCS Service Request. If the request end passes 
the privacy check, the H-GMLC will forward this LCS Service Request to the 
V-GMLC. The V-GMLC cooperates with the CN and the RAN to locate the 
target UE after receiving this LCS Service Request. If the request end doesn't 

25 pass the privacy check, the H-GMLC will reject the location information request 
for the target UE from the request end. After receiving the LCS Service 
Response, the R-GMLC releases the connection resource between itself and the 
H-GMLC. 

Step 603: after cooperating with the CN and the RAN to locate the target 
30 UE, the V-GMLC returns a LCS Service Result containing locating result of the 
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target UE to the H-GMLC. The H-GMLC reestablishes the connection between 
itself and the R-GMLC and returns the LCS Service Result containing locating 
result of the target UE to the R-GMLC. 

The R-GMLC determines the type of the processing indication which is to 
5 be contained in the LCS Service Request sent to the H-GMLC according to any 
of the following principles: 

Principle 1: according to the type of the processing indication contained in 
the LCS Service Request sent from the request end, the R-GMLC determines the 
type of the processing indication which is to be contained in the LCS Service 

10 Request sent to the H-GMLC. For instance, if the LCS Service Request sent to 
the R-GMLC from the request end contains a synchronous processing indication, 
the LCS Service Request sent to the H-GMLC from the R-GMLC will also 
contain a synchronous processing indication accordingly; if the LCS Service 
Request sent to the R-GMLC from the request end contains an asynchronous 

15 processing indication, the LCS Service Request sent to the H-GMLC from the 
R-GMLC will also contain an asynchronous processing indication accordingly. 

Principle 2: according to the parameter of Quality of Service (QoS) 
contained in the LCS Service Request sent from the request end, the R-GMLC 
determines the type of the processing indication which is to be contained in the 

20 LCS Service Request sent to the H-GMLC. If the locating precision required by 
the QoS parameter is high, the LCS system will spend a long time in locating the 
target UE. In such a case, in order to save the LCS system resource, the LCS 
Service Request sent to the H-GMLC from the R-GMLC will contain an 
asynchronous processing indication. Otherwise, the LCS Service Request sent to 

25 the H-GMLC from the R-GMLC will contain a synchronous processing 
indication. 

Principle 3: according to address type of the H-GMLC, the R-GMLC 
determines the processing indication type which is to be contained in the LCS 
Service Request sent to the H-GMLC. The address type of the H-GMLC can be 
30 classified into a local address and a remote address. For example, if the address 
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type of the H-GMLC is a local address, the LCS Service Request sent to the 
H-GMLC from the R-GMLC will contain a synchronous processing indication. 
In contrast, if the address type of the H-GMLC is a remote address, the LCS 
Service Request sent to the H-GMLC from the R-GMLC will contain an 
5 asynchronous processing indication. 

When the R-GMLC determines the type of the processing indication which 
is to be contained in the LCS Service Request sent to the H-GMLC, any 
combination of the above principles is feasible. For instance, if the LCS Service 
Request sent to the R-GMLC from the request end contains a synchronous 

10 processing indication and a QoS parameter requiring high locating precision, the 
R-GMLC may send a LCS Service Request containing an asynchronous 
processing indication to the H-GMLC according to comprehensive analysis. 

The above-described procedure of determining whether to perform 
synchronous processing or asynchronous processing for the LCS Service 

15 Request is performed at the Lr interface between the R-GMLC and the 
H-GMLC. 

Figure 7 is a flowchart illustrating synchronous processing for a location 
information request between an H-GMLC and a V-GMLC, as shown in figure 7, 
the implementation procedure of synchronous processing for a location 
20 information request between an H-GMLC and a V-GMLC comprises the 
following steps: 

Steps 701-702: the H-GMLC sends a LCS Service Request containing a 
synchronous processing indication to the V-GMLC. After receiving the LCS 
Service Request, the V-GMLC implements a synchronous processing for the 
25 LCS Service Request according to the synchronous processing indication, 
cooperates with the CN and the RAN to locate the target UE, and then returns a 
LCS Service Response containing locating result of the target UE to the 
H-GMLC. 

Figure 8 is a flowchart illustrating asynchronous processing for a location 
30 information request between an H-GMLC and a V-GMLC, as shown in figure 8, 
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the implementation procedure of asynchronous processing for a location 
information request between an H-GMLC and a V-GMLC comprises the 
following steps: 

Steps 801-802: the H-GMLC sends a LCS Service Request containing an 
5 asynchronous processing indication to the V-GMLC. After receiving the LCS 
Service Request, the V-GMLC implements an asynchronous processing for the 
LCS Service Request according to the asynchronous processing indication, sends 
a LCS Service Response to the H-GMLC, notifies the H-GMLC that LCS 
Service Request has been received, and releases the connection resource between 
10 itself and the H-GMLC. After receiving the LCS Service Response, the 
H-GMLC releases the connection resource between itself and the V-GMLC. 

Step 803: after cooperating with the CN and the RAN to locate the target 
UE, the V-GMLC reestablishes the connection resource between itself and the 
H-GMLC, and returns the LCS Service Result containing locating result of the 
15 target UE to the H-GMLC. 

The H-GMLC determines the type of the processing indication which is to 
be contained in the LCS Service Request sent to the V-GMLC according to any 
of the following principles: 

Principle 1: according to the type of the processing indication contained in 
20 the LCS Service Request sent from the R-GMLC, the H-GMLC determines the 
type of the processing indication which is to be contained in the LCS Service 
Request sent to the V-GMLC. For instance, if the LCS Service Request sent to 
the H-GMLC from the R-GMLC contains a synchronous processing indication, 
the LCS Service Request sent to the V-GMLC from the H-GMLC will also 
25 contain a synchronous processing indication accordingly; if the LCS Service 
Request sent to the H-GMLC from the R-GMLC contains an asynchronous 
processing indication, the LCS Service Request sent to the V-GMLC from the 
H-GMLC will also contain an asynchronous processing indication accordingly. 
Principle 2: according to the parameter of QoS contained in the LCS 
30 Service Request sent from the R-GMLC, the H-GMLC determines the type of 
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the processing indication which is to be contained in the LCS Service Request 
sent to the V-GMLC. If the locating precision required by the QoS parameter is 
high, the LCS system will spend a long time in locating the target UE. In such a 
case, in order to save the LCS system resource, the LCS Service Request sent to 
5 the V-GMLC from the H-GMLC will contain an asynchronous processing 
indication. Otherwise, the LCS Service Request sent to the V-GMLC from the 
H-GMLC will contain a synchronous processing indication. 

Principle 3: according to address type of the V-GMLC, the H-GMLC 
determines the processing indication type which is to be contained in the LCS 

10 Service Request sent to the V-GMLC. The address type of the V-GMLC can be 
classified into a local address and a remote address. For example, if the address 
type of the V-GMLC is a local address, the LCS Service Request sent to the 
V-GMLC from the H-GMLC will contain a synchronous processing indication. 
In contrast, if the address type of the V-GMLC is a remote address, the LCS 

15 Service Request sent to the V-GMLC from the H-GMLC will contain an 
asynchronous processing indication. 

When the H-GMLC determines the type of the processing indication which 
is to be contained in the LCS Service Request sent to the V-GMLC, any 
combination of the above principles is feasible. For instance, if the LCS Service 

20 Request sent to the H-GMLC from the R-GMLC contains a synchronous 
processing indication and a QoS parameter requiring high locating precision, the 
H-GMLC may send a LCS Service Request containing an asynchronous 
processing indication to the V-GMLC according to comprehensive analysis. 

The above-described procedure of determining whether to perform 

25 synchronous processing or asynchronous processing for the LCS Service 
Request is performed at the Lr interface between the H-GMLC and the 
V-GMLC. 

In practical application, a request end initiates a location information 
request for a target UE, requesting a LCS system to provide the current location 
30 information of the target UE. The request end sends a LCS Service Request 
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containing a synchronous processing indication to an R-GMLC. After receiving 
the LCS Service Request, the R-GMLC enters a synchronous processing 
procedure for the location information request. After obtaining the address 
information of the H-GMLC where the target UE is affiliated, the R-GMLC 
5 determines that QoS parameter contained in the LCS Service Request requires 
high locating precision and the LCS system thus needs a long time to locate the 
target UE, so the R-GMLC determines to adopt asynchronous processing for the 
LCS Service Request with the H-GMLC and sends a LCS Service Request 
containing an asynchronous processing indication to the H-GMLC. After 

10 receiving the LCS Service Request, the H-GMLC performs asynchronous 
processing for this LCS Service Request, sends a LCS Service Response to the 
R-GMLC and then releases the connection resource between itself and the 
R-GMLC. After receiving the LCS Service Response, the R-GMLC releases the 
connection resource between itself and the H-GMLC. 

15 The H-GMLC checks privacy for the LCS Service Request. If the privacy 

check is passed, the H-GMLC determines a processing manner for the LCS 
Service Request according to the address type of the V-GMLC which is obtained 
through a HLR/HSS. If the address type of the V-GMLC is a local address, 
synchronous processing will be adopted for the LCS Service Request between 

20 the H-GMLC and the V-GMLC. In such a case, the H-GMLC sends a LCS 
Service Request containing a synchronous processing indication to the V-GMLC. 
The V-GMLC performs synchronous processing for the received LCS Service 
Request after receiving it, cooperates with the CN and the RAN to locate the 
target UE, and then returns a LCS Service Result containing the locating result 

25 of the target UE to the H-GMLC. After receiving the LCS Service Result, the 
H-GMLC reestablishes the connection between itself and the R-GMLC and 
returns the LCS Service Result containing locating result of the target UE to the 
R-GMLC. After receiving the LCS Service Result, the R-GMLC returns the LCS 
Service Result containing locating result of the target UE to the request end. 

30 Therefore, it is appreciated that the foregoing description is a demonstration 
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of the rather than limitation to the present invention. 
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